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Abstract of JP20021 55051 

PROBLEM TO BE SOLVED: To provide a method for producing an indole compound from an aniline compound 
and an ethylene glycol compound, by which the improvement in the reaction activity of the catalyst system and the 
control in the deterioration of the reaction activity can be achieved. SOLUTION: This method for producing an 
indole compound, comprising subjecting the aniline compound and the ethylene glycol compound to a gas phase 
catalytic reaction in the presence of a group lb metal-containing catalyst to produce the indole compound, 
characterized by bringing the aniline compound and/or the ethylene glycol compound into contact with the catalyst 
preliminarily subjected to a high temperature oxidative activation treatment to perform a reduction activation 
treatment before the reaction. Thereby, the reaction activity of the catalyst can be improved, and the deterioration 
of the catalyst with the passage of time can further be controlled. 
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* NOTICES * 

0TPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of Indore characterized by facing using aniline and ethylene glycol as 
a raw material, they carrying out gaseous-phase catalytic reaction under existence of lb group metal content 
catalyst, and manufacturing Indore, contacting aniline and/or ethylene glycol for the catalyst which carried 
out oxidization activation at the elevated temperature beforehand before the reaction, and carrying out 
reduction activation processing. 

[Claim 2] The manufacture approach of Indore according to claim 1 which carry out oxidation treatment by 
the gas containing 02, N20, or air in the range whose temperature of oxidation activation is 350-650 
degrees C. 

[Claim 3] The manufacture approach of Indore according to claim 1 or 2 which are the range whose 
temperature of the reduction activation to which a catalyst contacts aniline and/or ethylene glycol is 200-500 
degrees C. 

[Claim 4] The manufacture approach of Indore given in three from claim 1 which is the catalyst which 
contains more than a kind as which lb group metal was chosen among Cu, Ag, and Au as an active 
principle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of Indore, and the method of 
manufacturing Indore from aniline and ethylene glycol in detail. Indore is known as a chemical-industry raw 
material, and it is especially used as a compound important as perfume or amino acid synthetic powder. 
[0002] 

[Description of the Prior Art] Examination which compounds Indore from before using the aniline and 
ethylene glycol which are a cheap raw material is performed briskly, and the effective catalyst system has 
been found out. For example, although a Cu-Cr catalyst, the Cu-Co catalyst, Pd/Si02 catalyst, Pt/Si02 
catalyst (JP,56-36451,A), the CdS catalyst (JP,56- 169668, A), etc. were mentioned, the labile fall with low 
labile had a fault, such as being intense, and any catalyst system was what does not bear the use as a 
practical use catalyst. 

[0003] The approach (JP,59-73567,A) oxidize beforehand an approach (JP,57-206656,A) and a catalyst 
using Ag catalyst as an approach of improving these faults, at an elevated temperature before reacting, and 
hydrogen gas performs reduction processing after that, the approach (JP,58-46067,A) of adding water to the 
system of reaction, the method (JP, 58-225061, A) of carrying out a reaction by pressurization, etc. are 
reported. 

[0004] However, it can say that solution of a trouble is enough by neither of the approaches, and most faults 

that the labile fall with low labile is intense do not improve. 

[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is faced manufacturing Indore 
from aniline and ethylene glycol, and offers the approach of improving the labile of a catalyst system, and 
the control approach of a labile fall. 
[0006] 

[Means for Solving the Problem] the result to which this invention person considered wholeheartedly the 
improvement approach of the labile of a catalyst system, and the control approach of a labile fall — the 
[ periodic-table ] — a header and the approach of this invention used to be reached [ that the approach of 
contacting aniline and/or ethylene glycol and carrying out reduction activation is effective, and ] to the 
catalyst system containing lb group's element. Namely, this invention uses (1) aniline and ethylene glycol as 
a raw material. It faces carrying out gaseous-phase catalytic reaction and manufacturing Indore under 
existence of lb group metal content catalyst. It is the manufacture approach of Indore characterized by 
contacting aniline and/or ethylene glycol for the catalyst which carried out oxidization activation at the 
elevated temperature beforehand before the reaction, and carrying out reduction activation processing. 
Moreover, it is the manufacture approach of Indore given in (1) which carries out oxidation treatment by the 
gas containing 02, N20, or air in the range whose temperature of (2) oxidation activation is 350-650 
degrees C. Moreover, it is the manufacture approach of Indore given in (1) which is the range whose 
temperature of the reduction activation to which (3) catalysts contact aniline and/or ethylene glycol is 200- 
500 degrees C, or (2). Moreover, it is the manufacture approach of Indore given in (1) to (3) which is the 
catalyst which contains more than a kind as which (4) lb group metal was chosen among Cu, Ag, and Au as 
an active principle. 
[0007] 

[Embodiment of the Invention] the aniline used in the approach of this invention — a general formula — (1 [- 

izing 1]) 

[0008] 
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[Formula 1] 
NH 2 




(— R shows a hydrogen atom, a halogen atom, a hydroxyl group, an alkyl group, or an alkoxy group among 
a formula, and n is the integers from 0 to 5.) — it is the compound expressed. For example, aniline, ortho 
toluidine, meta toluidine, para toluidine, o-chloroaniline, m-chloroaniline, p-chloroaniline, o-hydroxy 
aniline, m-hydroxy aniline, p-hydroxy aniline, o-anisidine, m-anisidine, p-anisidine, 3, 4-dimethylaniline, 3, 
5-dimethylaniline, 2, and 4-dimethylaniline etc. is illustrated. 

[0009] Moreover, as for ethylene glycol, ethylene glycol, 1, 2-propylene glycol, 1, 2-butanediol, 1 and 2, 4- 
butane triol, glycerol, 2, and 3-butanediol etc. is illustrated. 

[0010] The catalyst used for the approach of this invention is a catalyst system which contains more than a 
kind chosen among Cu(s), Ag, and Au(s) which are the periodic table lb group element of an element as an 
active principle. As an element in which these and compound are possible B, C, O, Mg, aluminum, Si, P, S, 
calcium, Ti, Cr, Mn, Fe, Co, nickel, Zn, Ga, germanium, Se, Sr, Mo, Ru, Rh, Pd, Cd, In, Sn, Sb, Te, Ba, La, 
Ce, W, Ir, Pt, Tl, Pb, Bi, Tb, etc. can be raised. The above-mentioned catalyst is supported and used for the 
diatom earth which is the independence or usual support, the activated clay, a zeolite, a silica, an alumina, a 
silica alumina, a titania, chromia, a thoria, a magnesia, calcia, a zinc oxide, etc. 

[001 1] In the case of Cu and Ag, in a sulfate, a nitrate, phosphate, a halogenide, an organic-acid salt, etc., 
generally as a raw material of lb group element, chloroauric acid, chloroauric acid alkaline metals, a gold 
cyanide, gold cyanide alkaline metals, etc. can use it in Au. 

[0012] As the method of preparation of a catalyst, the approach which combined the kneading method, a 
coprecipitation method, the usual sinking-in method, and each usual above-mentioned ** is applicable. For 
example, various kinds of raw materials are mixed, little water is added, the approach and the various raw 
materials which are kneaded by a kneader etc. are used as a water solution, a precipitant is added to this, and 
it can prepare by the approach of carrying out coprecipitation as insoluble precipitate, the method of 
infiltrating various raw materials to various support, etc. It usually dries below 180 degrees C, and a suitable 
granulation additive, a shaping assistant, etc. are added and fabricated, or a catalyst constituent is used for 
the obtained catalyst constituent, crushing it as it is. 

[0013] Thus, activation of the catalyst which contains prepared lb group element as an active principle is 
carried out before a reaction. 

[0014] Next, the activation approach of the catalyst used for the approach of this invention is described. 
Activation of a catalyst is performed combining the following oxidation treatments and reduction 
processing. 

1. Oxidation activation - Oxidation treatment with 02, N20, air, etc. is carried out in 350-650 degrees C to 
an above-mentioned catalyst. 

2. To the catalyst which oxidized reduction activation processing- 1., use aniline and/or ethylene glycol and 
present operation and a reaction with reduction activation processing in 200-500 degrees C. 

[0015] First, oxidation treatment is explained below at a detail. Although it faces oxidizing a catalyst and 
you may carry out out of a reactor, you may carry out, after filling up a reactor with a catalyst. 
[0016] In this oxidation treatment, oxidizers are 02, N20, air, etc., and are independent, or may mix and use 
these. Moreover, you may dilute and use with inert gas, such as nitrogen gas. Although especially the 
concentration of the oxidizer to be used is not restricted, it is desirable to use air or air, and the mixed gas of 
nitrogen gas from the reason of economical efficiency. 

[0017] Although the supply flow rate of gas is decided in consideration of an oxygen density, the pressure 
loss in a catalyst bed, etc., it is usually good at 5 or less m/sec. 

[0018] The temperature of oxidation activation has the desirable range of 350 to 600 degrees C, and is 
desirable. [ of 450 to especially 600 degrees C ] Although oxidation activation time amount changes with 
the class of catalyst, processing temperature, or the classes, the concentration and the amount of supply of an 
oxidizer, since it becomes fixed [ the catalyst engine performance ] by a certain time amount, the processing 
beyond it is unnecessary. Any under pressurization, reduced pressure, and ordinary pressure are sufficient as 
the processing pressure force. Usually, in pressurization thru/or ordinary pressure, it is desirable to perform 
oxidation activation in at least 5 hours or more, performing this actuation — the stability of a catalyst — 
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improving — long duration — crossing — high ~ an activity reaction can be carried out. 
[0019] Next, reduction activation processing is explained below at a detail Although it is convenient to 
carry out after facing to carry out reduction activation processing of the catalyst and filling up a reactor with 
a catalyst, you may carry out out of a reactor. 

[0020] In this reduction activation processing, a reducing agent may use independently one component 
which consists of aniline or ethylene glycol, or may use two components. Moreover, you may dilute and use 
with an inactive compound and inert gas, such as nitrogen gas, may be supplied to coincidence. 
[0021] although especially a limit does not have the amount of the aniline of the reducing agent to be used, 
or the ethylene glycol used — the amount of supply of aniline — the catalyst volume — receiving — liquid 
space velocity (LHSV) — usually — 0 to 100hr-l — it is 0.05 to 10hr-l preferably, the amount of supply of 
ethylene glycol — the catalyst volume — receiving — liquid space velocity (LHSV) — usually — 0 to 100hr-l 
- it is 0.05 to 10hr-l preferably. 

[0022] 200-500 degrees C of 200-450 degrees C of reduction activation temperature are 250-400 degrees C 
still more preferably preferably. Although reduction activation time amount changes with the class of 
catalyst, processing temperature, or the classes, the concentration and the amount of supply of a reducing 
agent, since it becomes fixed [ the catalyst engine performance ] by a certain time amount, the processing 
beyond it is unnecessary. Any under pressurization, reduced pressure, and ordinary pressure are sufficient as 
the processing pressure force. Usually, in pressurization thru/or ordinary pressure, it is desirable to perform 
activation in 5 minutes or more preferably at least 1 minute or more, performing this actuation — the activity 
of a catalyst — improving ~ long duration — crossing — high ~ an activity reaction can be carried out. 
[0023] The approach of this invention has the description in reduction activation processing of a catalyst, the 
reduction activation processing before this reaction ~ activation of a catalyst — improving — long duration — 
crossing — high — an activity reaction can be carried out. 

[0024] In the approach of this invention, under existence of said catalyst, although the reaction of aniline 
and ethylene glycol is carried out by the gaseous phase, it is possible in any reaction format of the fixed bed, 
the fluid bed, or the moving bed. 

[0025] The aniline and ethylene glycol which are introduced into a reactor are the range of 0.01-5 mols of 
ethylene glycol, and range which is 0.05-1 mol preferably to one mol of aniline. 

[0026] The range of the amount of installation of aniline and ethylene glycol which is a raw material is 0.01- 
10hr-l in liquid space velocity (LHSV), and it is beforehand introduced into a reactor after evaporation with 
an evaporator. Moreover, a steam, hydrogen, a carbon monoxide, a carbon dioxide, methane, nitrogen, neon, 
an argon, etc. may be made to accompany as carrier gas in that case. Especially, since a steam, hydrogen, 
and a carbon monoxide have the effectiveness of increasing the service life of a catalyst, they are desirable. 
[0027] reaction temperature - the range of 200-600 degrees C - it is the range of 250-500 degrees C 
preferably. 

[0028] Although reaction pressure can carry out reduced pressure, ordinary pressure, or pressurization, 

ordinary pressure and its pressurization condition are more desirable. 

[0029] 

[Example] Although an example explains this invention further below, this invention is not limited to these. 
Example lCu(N03) 2and3H20 32. Og was dissolved with 100 cc water, and it considered as sinking-in 
liquid. Subsequently, to 35g (specific-surface-area 270m2/g) of commercial silica support, the 50 cc of the 
above-mentioned sinking-in liquid was added, and it was left for 1 hour. Then, it dried and ranked second at 
filtration and 1 20 degrees C, air was introduced into the electric furnace, baking (oxidation activation) was 
carried out at 500 degrees C for 5 hours, and it considered as Cu/Si02 catalyst. It fills up two 20mm coils 
made from Pyrex (trademark) with seven cc of these catalysts at a time, respectively, and is LHSV to 280 
degrees C under N2 ambient atmosphere about the reduction liquid of the mole ratio 6:1 of a temperature 
up, an aniline, and ethylene glycol. By 0.25hr-l, reduction activation processing was carried out for delivery 
and 15 minutes to nitrogen (8.6 Nl/hr) and **. Then, the temperature up was carried out to 360 degrees C 
under N2 circulation, reactor temperature was kept at 360 degrees C, and delivery and a reaction were 
carried out for the raw material of the mole ratio 8:1 of an aniline and ethylene glycol to water (1.5 g/hr) and 
hydrogen (1 .3 Nl/hr), and ** by LHSV0.29hr-l . The yield of Indore in a reaction was shown in Table 1 
[Table 1]. In addition, the yield of Indore follows the following definitions. 

Yield of Indore = the number of mols of generated Indore / supplied mol number xl00[0030] of ethylene 
glycol Instead of the reduction activation processing (they are delivery and activation for 1 5 minutes to 
nitrogen (8.6 Nl/hr) and ** at LHSV 0.25hr-l to 280 degrees C under N2 ambient atmosphere about the 
reduction liquid of the mole ratio 6:1 of a temperature up, an aniline, and ethylene glycol) performed in the 
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example of comparison 1 example 1, a temperature up and H2 were reacted like the example 1 to 280 
degrees C under N2 ambient atmosphere except having performed delivery activation for 1 5 minutes. The 
yield of Indore in a reaction was shown in Table 1 [Table 1]. 
[0031] 
[Table 1] 







(hr) 
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24 




46.3 


46.1 


44.6 


stnm i 


39.7 


36.9 


28.8 



[0032] 18g of zinc nitrate and 20ml of 69% nitric acids were added to the water solution which dissolved 
153g of example 2 No. 3 (2 29% [ of SiO(s) ], Na20 9% content) water glass in 2000ml H20, and 
precipitate was obtained. After fully rinsing the obtained precipitate, it calcinated at desiccation and 500 
degrees C by 120 degrees C, and the support of Si02-ZnO (weight ratio 9:1) was prepared. 17.0g of silver 
nitrates was dissolved in 100 cc water, and it considered as sinking-in liquid. To 35g (specific-surface-area 
280m2/g) of support, the 50 cc of the above-mentioned sinking-in liquid was added, and it was left for 1 
hour. Then, it dried and ranked second at filtration and 120 degrees C, air was introduced into the electric 
furnace, and it calcinated at 500 degrees C for 10 hours, and considered as the Ag/Si02-ZnO catalyst. 
Henceforth, it reacted by carrying out reduction activation processing like an example 1 . A result is shown 
in Table 2 [Table 2]. 

[0033] The example of comparison 2 Ag/Si02-ZnO catalyst was reacted by carrying out reduction 
activation processing like the example 1 of a comparison. A result is shown in Table 2 [Table 2], 
[0034] 
[Table 2] 

2 
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73.1 
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[0035] 

[Effect of the Invention] It not only can improve, but by this invention, poisoning with time can control the 
labile of a catalyst. That is, the trouble conventional by this approach is solvable. 



[Translation done.] 
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3 ft tt i »*s . mm&<Dm& a> z t > b^, <t 
^#x©^#x£fflt,>6C£*w$ui>. so 
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[0017] *^©fltt&^tti«R«lS4»ttii»-C©EE 
#«3M?£#(at,-C&#6ft6#. aS. 5m/sec 

[0018] ^br£tt<b©S©SgB. 3 5 0°Cj!»6 6 
0 0 °C<Dffim&#f £ t < . 4 5 0 °C*> 6 6 0 0 'cumic 

nfbffittibiewtt. Mi&<Dmm. grass* 
mmowm ■ ■ m&mic £ oaatr $>zm 
m-cam&mt— 3£<t&6fc#. ^ftjw±©tes«^s 

l>„ MS. ME&^l-SEBcte^-CB. ^^<i^5B$ 
RgJWir^bffitefb^ii^T^ C L t>„ C©& 

fWr5 c itcj;-,-r^©^tt^rSj±LSB$raicto 
tc <o flststefcKj£*3S*r * -5. 
[0019] fi^ffifSMSKo^TtmcSMffl 

stss{c^Lr^e,tT i 5©^fi!ftj-c*^^. jgjE^n 

[0020] c<DM7um&immicio^-c . a^Br 
- y >« ^ x ^ u > ^ 3 - e> «t z—f&ft* 
Stares L-rfc. -^^ffiffltrfcct 
I*. ^tt&{b^-r#;0?LTffli>-tfe&t>u 

[0021] ffiffl-r^raor-'J >ffl$fc«x^ u 

ffl©«l&fi«M^«tC» u ?g^p^as ( l h s v ) 
-CiiS. 0^6l00hr"\ »*l<»0. 0 5A>6 
lOhr" 1 ?*^ i^U>^';3-;bS©tt*&SWfl4 
«Si?8Wc*fO» ^raaffi (LHSV) Tl«. 0*>6 
lOOhr"'. JfiKBO. 0 5*61 Ohf'r* 

[0 0 2 2 ] STOStt^bfiSW 2 0 0 ~5 0 0 °C. $ 
U< »2 0 0-4 5 0°C. 36CCSf$L< «2 5 0 — 4 

oo°c-e£>£ 0 S7crs^bB#ra«. ftt^©as. i^ia 
s-^®7u^j©ss • mm. • «i&«{c<fc K>mt?z&. $> 
*>mmvM.m&mz-fettj:2>tc#>. -eftiu_h©^a{* 
Tmv$>z a mmEEMtmj£. SEET©^-rftr 

i>&i<\ as. ftnJl^c^SJEEic*ji^r«. 4>&<<t£> 

i ^u±. u < « 5 ftU-k-cmtimmzn >?ct 

[0 023] *fBW©^ffi«. )»£©«7C?£1?HbMJl(C 
#i!(*^^ o c©JSf&BU©S3crS14^bMaccJ:0. ft»S 

[0 02 4]**W©JStCi5l,>T, 7-'J>IiX? 

u>^y3-;uSi©jSfS«. mrisfl!i!«©#«tT. mm 
■csgjfesft-sa*. ^m*fc«^8t(^©^-rft 
©JSfE«^;-c t ojfB-c * -2. , 

[0 02 5] Jg^g(Ci»AT^.Txt > )>^ < ! : i^i.> 
^ya-^SB. T-y>ffll*JUK:^L/rx?U>^ 
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>;n-;WS0. 0 1^5^011, W*U<«0. 0 
5-1 -^©ttH"?**. 

[0 02 6 ] JWM-e&ZT~<)l'mtx.?l'>?V^- 

Kmcomxmt. msamst. (lhsv)-co. o i ~ 

1 0 h r-'CDffifflr^O. fohfrc&BMmcxmt 

[002 7] Jgj£Sgtt2 00-60 0"C©ffiB, 
L<»2 5 0^5 0 0*C(DttB?*£. 
[0 02 8 ] S!6EE2»tt«E. mil. JnEE©l»-J**iT*> 

[0029] 
%N.ttl 

Cu (NO,) , • 3H ; 0 32. Og^lOOcc© 

(J£3lSfI2 7 Om ! A) 3 5gCC*fU buj$©^» 
$5 0 c c **QA. 1 IBMLfc. 6jfi. 1 

2 0 "Crlfc**. ^^-Cl^K^^Al. 5 0 0°C 
•C5l^ra^ (KfjdSttfb) L/, Cu/Si O.Mifilt 
Lfc. aiHK2 0mmO^U9^ (HUM) $?* 

S- l 



*jgf& i g2*(c-?-n^n7 c c-^-ojt^t. N 2 #amT 

■C2 8 0°C£-C#?i&> T^y><hi5 L U>^ , ;n->il'© 
*>Ufc6 : l©aeaR*LHSV 0. 25hr- 1 r. 
&X(8. 6Nl/hr) £«KI0, 1 bfrMMytrS 

b>^>J 3-;b©*jHk8 : KDHfl^LHSVO. 2 
9hr-'T,*(l. 5g/hr)SD ; **(l. 3N 
1/hr) ittfcjgfj. Sf&£HS6L;fc„ JSIS-C©^> 
10 F-JWDiR***l [&l]«c**Ufc. -f>F- 
;U©iR^«J^T©SI|{CSe 5 . 

L/ti^w>^y3-^©*;u^tx ioo 

[0 0 3 0] JttSM 1 

*S60( 1 rtf fcMjttg&imm ( N, #H^T"C 2 8 
o°c$t?#ia. r-y>ix^u>^ , ;=i-->i'©- : e;nt 

6 : 1©IS«?:LHSV 0. 25hr-'t. if 
(8. 6N 1/h r ) £«{Ci*0. 1 S^RBrSttftM 
S) ©R^OiC, N ; S1«T-C2 8 0°Ci~t?^S. H, 
20 ^15 #RB jit 0 fgttfHBlfcfT r> fcfcW* J|*fe09 1 £ |a] 
«icJ5lt,?r3l)teU/c 0 SJCBT©^ > F-JUDWmzm 1 

1 ] iCmVtc. 
[0 0 3 1 ] 
[«1 ] 





>f > K-zufe* (%) 


5C&*$m (hT) 




16 


24 




46.3 


48.1 


44.6 




39.7 


38.9 


28.8 



[0032] mmm2 

**7^3#(SiO ! 29%. Na,0 9%^) 
153g420 00ml ©H, OK^S?L/c;*«CC5B 

ftsisi 8 gt69%%m20mizmz.'cimzn 

jH, 5 0 0'CTMl/, S i 0 ; -ZnO (fiSib9 : 
1 ) ©t!f*£f8S¥l./c. 1888JU7. 0g£10 0cc 
©*«:*» U M*il/fc. m& (i£*ffifS2 8 0m 
7?) 3 5gr«c>PfU BuiB©^a^5 0 c c&1mZ-> 

«- 2 



^tS^pK^^At/, 5 0 O'CTCl OB^^U 
Ag/S iO^ZnOfttlcLfc. tt»tt. S!*6#ll 

£g|2 [*2] (c^T. 
[0 0 3 3 ] Jt^2 

Ag/SiO.-Zn OM»«rJtte0« 1 £ISI«tC»7aS 

40 Ktk-T. 

[0 034] 
[«2] 







(hr) 


8 


16 


24 




81.9 


81.2 


79.7 




73.1 


71.6 


68.4 



[0035] 
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(51)Int.Cl. 7 liSIJIB# FI (##) 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 3 0 0 

— A(##) 4C204 AB05 BB04 CB03 DB01 EB01 

FB01 GB01 
4G069 M03 M08 BA02B BC31A 

BC31B BC32A BC32B BC33A 

BC35B CB38 DA05 FA02 

FB40 FB45 
4H039 CA42 CH10 



